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Sources:	www.glacvcd.org;	ECDC,	Guidelines	for	the	surveillance	of	native	mosquitoes	in	Europe,	2014



Aedes	albopictus spread	in	Europe

ECDC,	Mosquito	Maps
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Tracking	the	spread	of	Zika virus	vectors	
(Aedes aegypti and Aedes albopictus)
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Viruses
• DENV
• CHIKV
• ZIKV
• WNV
• SLEV
• WEEV

Surveillance	for	Zika virus	
and invasive	mosquitoes

MALDI-TOF	
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Results	
automatically	
sent	to	CDC	

Rapid	Arbovirus	Data	Acquisition:		
CalSurv Gateway
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TOPS: Common Modeling Framework

Monitoring,	
modeling,	
&	forecasting	at	
multiple	scales

Nemani et al., 2003 and 2007



Project	Milestones



Project	Aims
1. Develop	distribution	and	suitability	maps	for	Ae.	albopictus and	Ae.	

aegypti informed	by	near-real-time	mosquito	surveillance	data	and	
NASA	and	non-NASA	earth	observations.

2. Use	maps	derived	from	earth	observations	to	drive	generalizable	
stochastic	models	for	mosquito	dynamics	and	spread	on	real	
landscapes	to	guide	surveillance	and	control.

3. Develop	data-driven,	dynamical	dengue	and	chikungunya transmission	
models	to	predict	human	disease	risk	in	space	and	time.

4. Link	the	risk	maps	and	spread	models	to	real-time	surveillance	data	
through	integration	into	the	existing	CalSurv Gateway	DSS.

5. Generalize	models	and	DSS	code	for	use	by	CDC	and	European	
partners.



Aim	1:	Mapping	Zika virus	vectors

Real-time	
maps	of	
Aedes

distribution

Mean	potential
population
growth	per	day

Period	of	
reproductive
suitability,	2014

Climate-based	suitability	maps	for	
Zika virus	vectors

(M	Donnelly,	PhD	Dissertation)

CalSurvà http://maps.calsurv.org/invasive

NASA	products:
NEX	Global	Daily	Downscaled	Climate	Projections
Donnelly	MAP,	Marcantonio M,	Melton	F,	Barker	CM.	Seasonal	
reproductive	rates	for	invasive	Aedes aegypti and	Aedes albopictus in	
the	United	States:	past,	present,	and	future.	(in	prep)



Aim	2:	Data-Based	Estimates	for	
Suitability	of	Households



Aim	2:	Simulations	of	Aedes
spread

NASA	products:
MODIS,	NAIP-derived	urban	classification	(Ames)
Montecino D,	Marcantonio M,	Perkins	TA,	Barker	CM.	Modeling	Aedes
albopictus Skuse population	dynamics	and	movement	in	urban	
landscapes.	(in	prep)



Aim	3:	Zika Risk:	Length	of	the	Ae.	aegypti season	in	the	U.S.



Aim	3:	Risk	for	ZIKV	outbreak	in	the	U.S.?
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Mechanistic	Models

Models	for	Ae.	albopictus and	Ae.	aegypti spread
◦ Use	models	to	define	efficient	surveillance	and	control	strategies
◦ Characterize	effect	of	urban	landscape	structure	on	spread	rates	and	
establishment

Biologically-based	suitability	surfaces	for	surveillance	decision	support

Microhabitat	temperatures	(vs.	MODIS)	

Modeling	the	observational	process

Mapping	for	multiple	data	streams	(NASA	products:	MODIS,	GPM)

Outbreak	risk	for	Zika,	dengue,	and	chikungunya	viruses

U.S.	(CDC	&	other	collaborators)	à California	(CDPH,	MVCAC)

Next	Steps	(Yr 1.5-2.5)



Budget,	Years	1-2	(Mar	1,	2015	– Feb	29,	2017)	
UC	Davis:	$778,441	(incl.	$107,526	Zika supplement)
Direct	award	to	NASA	Ames:	$122,026

Expenses	through	Aug	2016:	$374,774
Committed:	$260,061
Unallocated:	$143,606

Changes:	
Reiner	move	Indiana	Univ to	Univ of	Washington
Add	students	Olivia	Winokur,	Courtney	Shelley
Hiring	post-doc	for	lab	work	to	param.	Zika models

Risk:
Data	contributions	from	stakeholders
Mitigate	with	regular	reports	on	data	gaps



Milestones	&	ARL	Targets
Current	ARL	=	5
(Aug	2016)



Oidtman RJ,	Christofferson RC,	ten	Bosch	Q,	Espana G,	Kraemer	MUG,	Tatem AJ,	Barker	CM,	
Perkins	TA.	(resubmitted	after	revision)	Pokémon	Go	and	exposure	to	mosquito-borne	diseases:	
how	not	to	catch	‘em all	PLoS Currents	Outbreaks	
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